DESCRIPTION

GEOGRAPHY.

GENERAL RELATIONS.

- Location and area.—The Independence quad-
rangle is a rectangular area in southeastern Kansas
lying between meridians 95° 30" and 96° and paral-
lels 837° and 37° 30". Itssouthern border coincides
with the Kansas-Oklahoma boundary and its east-
ern border is about 47 miles west of the Kansas-
Missouri boundary. Its length is nearly 35 miles,
its width about 28 miles, and its area about 950
square miles. It is located near the middle of the
well-known Kansas-Oklahoma oil and gas field, of
which it forms an important part. It includes the
whole of Montgomery County and portions of Wil-
son, Neosho, Labette, Elk, and Chautauqua counties.

Outline of the geography.—Kansas is situated
near the middle of the belt of the Great Plains and
Prairie Plains, which in this latitude have a width
of about 800 miles and incline gently eastward
- from the base of the Rocky Mountains toward
Mississippi River. The elevation of this belt on
the west is about 6000 feet and on the east, near
the Mississippi, about 700 feet; the mean rate of
inclination is about 10 feet per mile. The Kansas
portion of the belt has an average elevation of about
4000 feet at its western border and about 900 feet
at its eastern border, with a mean inclination of
about 8 feet per mile.

In Kansas the Great Plains, occupying the west-
ern two-thirds of the State, are sharply marked off
from the Prairie Plains by the Flint Hills escarp-
ment, which extends in a north-south line across
the State from Marshall County to Cowley County.
The eastern third of the State including the Inde-
pendence quadrangle, lies within the Prairie Plains.
Each of these grand divisions comprises a number
of smaller geographic divisions, separated in gen-
eral by eastward- or southeastward-facing escarp-
ments and rising gently in successive steps to the
northwest. The Osage Prairie forms the western
part of the Prairie Plains division and extends
westward 25 miles beyond the Independence quad-
rangle to the Flint Hills escarpment, in the longitude
of Grenola, and to the western part of Greenwood,
Elk, and Chautauqua counties.

TOPOGRAPHY OF THE QUADRANGLE.

Relief—The Independence quadrangle lies wholly
within the Osage Prairie and its distinguishing sur-
face features are eastward-sloping terraces and a few
outlying or isolated hills and mounds. The region
is essentially treeless except for fringes of forest
along the larger streams and some areas occupied
by black-jack oak in the sandstone hills. Its aver-
age elevation is about 900 feet. Viewed as a whole,
it inclines, at the rate of about 10 feet per mile,
gently east of south, which is likewise the general
direction followed by the streams. The vertical
range between the tops of the highest hills and the
floors of the lowest valleys is about 440 feet. The
lowest point in the quadrangle, 690 feet in altitude,
is near its southeast corner, where Verdigris River
crosses the State line. This is also the lowest point
in the State. The highest part of the quadrangle
is in its northwest corner, on the Dunham ranch,
where the sandstone hills rise to the elevation of
1130 feet.

The topography is the result of dissection and
erosion, and in a broad way the surface is gently
undulatory or rolling. It varies with the degree
of denudation suffered, however, ranging from a
nearly flat plain in some localities to hilly or even
rugged surfaces in others. The hilly or more rug-
ged forms are found in the sandstone areas and
along the western sides of the main valleys. Many
of the hills along the valleys present steep-faced
scarps 200 feet or more in height and are nearly
flat topped. Locally they are known as mounds,
especially where they rise as outliers separated
from the main wall of the valley. Good exam-
ples of these outliers are Table Mound and Walker
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Mound, near the center of the quadrangle, and the
mounds about Cherryvale.

More closely considered, the topography is of
the terrace type, a series of nearly eastward-facing
terraces of varying height and width rising succes-
sively northwestward. These terraces have been
developed by erosion in the Pennsylvanian series,
which here consists principally of heavy beds of
soft shale and sandstone, alternating with thinner
beds of hard limestone. ‘

The interval between any two terraces ranges
from a few feet to 200 feet or more. Both the
height and the width of the terraces depend mainly
on the thickness and softness of the intervening
shales and sandstones, as compared with the scarp-
forming limestone. The slopes follow the soft lay-
ers; the hard layers form the cliffs, scarps, and crests
of the terraces.

Owing to the lateral migration of the drainage
down the dip slope of the rocks, particularly the
limestones, the larger valleys are bordered on the
west and northwest by steep-faced bluffs or scarps,
many of them 200 feet high. These bluffs over-
look flat lowlands on the opposite sides of the
rivers, where the confining banks are insignifi-
cantly low or absent, as along the Verdigris, 2
miles north of Coffeyville. Here the controlling
agents in the development of this feature were the
dip slopes of the Drum and other limestones which
now outcrop a mile or more east of the river.
Where the limestone is heavy and much more
resistant than the overlying shale, its dip slope
after the erosion of the shale may form a structural
dip plain of considerable extent. Thus the Piqua
limestone, about 40 feet thick, forms such a plain
between Neodesha and Sycamore on the east, and
Elk, Duck Creek, and Plum Creek on the west.
This plain is 9 or 10 miles wide and slopes gently
westward to the base of the scarp formed by the
overlying Buxton formation. From Elk River it
extends 16 miles northward to the limits of the
quadrangle, beyond which it is still more perfectly
and extensively developed in the country east and
northeast of Fredonia. , -

The scarp formed by the strike edge of the Piqua
limestone, from the point where it enters the quad-
rangle near Verdigris- River on the north to the
region beyond Elk River on the south, where the
limestone thins, is:so prominent as to be readily
legible on the map. It extends northwestward up
Fall River, with a gradual decrease in height
beyond the edge of the quadrangle, and similarly
westward up Elk River, as the dip plain gradually
decends to the city of Elk. An outlier of this
plain is Table Mound, the small limestone-capped
butte south of Elk River, near the middle of the
quadrangle. ”

The most rugged surface and the most important
departure from the terrace type of topography is
the hilly upland near the northwest corner of the
quadrangle, known farther southwest as the Chau-
tauqua Hills. The features of this upland have
been carved out of the heavy-bedded sandstones of
the Buxton formation and present considerable
diversity. In the main they consist of irregular,
generally steep or scarp-faced hills and trenched
drainage ways. The hills of the upland rise from
a few feet to nearly 200 feet above the main val-
leys, and the unreduced tops have a height of
about 1060 feet. They are portions of a dissected
plain or plateau with a gentle southwestward slope.
The southeastward-facing escarpment of this plain
is excellently shown northwest of Lafontaine and
at other localities, as represented on the topographic
map. Similar but smaller and less rugged areas
occur in the Wilson formation between Jefferson
and Verdigris River and along the southern bor-
der of the quadrangle, between Caney and Coffey-
ville.

Drainage—Kansas is drained essentially by
Kansas and Arkansas rivers and their tributaries,
the divide between the two drainage systems trend-

ing about east and west through the middle of the
State. The Independence quadrangle lies south of
this divide and its master stream, Verdigris River,
flows slightly east of south across the quadrangle.

Like most other rivers of eastern Kansas, the
Verdigris is essentially a graded stream almost to
its source. Throughout its course its channel is
well defined and its valley partly infilled, with
banks from 20 to 50 feet high. This statement is

also true of the lower portions of its larger trib--

utaries. It has a fall of about 2 feet per mile in
its course across this quadrangle. It is essentially
a stream fed by surface run-off; the flood flow is
large and the summer flow small, and the fluctu-
ations in height are extreme and rapid.

DESCRIPTIVE GEOLOGY.
GENERAL RELATIONS.

The consolidated rocks of the Independence
quadrangle are a part of the Carboniferous beds,
ranging from Mississippian to Permian in age, that
cross eastern Kansas in a broad, nearly north-south
belt and dip gently westward under younger for-
mations. The rocks exposed in the quadrangle lie
near the middle of this belt and are a part of the
Pennsylvanian series. They are about 1000 feet
in thickness and consist mostly of thick beds of
soft shales and sandstones and thin beds of hard
limestones, conformably alternating many times
with one another. They include also a few beds
of coal and locally some conglomerates, and are in
the main of marine origin. Their distribution is
shown on the areal geology map and a generalized
section of them is shown on the columnar section
sheet.

The rocks lying stratigraphically between those
of the Independence quadrangle and those of the
Cottonwood Falls quadrangle farther northwest,
described in the Cottonwood Falls folio, are sim-
ilar to those of the Independence quadrangle, and
like them consist of alternating shales, sandstones,
and limestones. These rocks also are of Pennsyl-
vanian age and have an aggregate thickness of
about 630 feet. The formations are likewise of
similar character for a distance of 25 miles east
of the quadrangle, but beyond this strip they
alternate at wider intervals, and the eastern por-
tion of the Carboniferous belt is occupied by long,
broad subbelts, one being that of the Cherokee
shale and the other that of the Mississippian or
“Lower Carboniferous” limestones, including the
Boone formation. "

The rock formations exposed in the quadrangle
are conformable and have an aggregate thickness
of about 1000 feet, or approximately one-third of
that of the “Coal Measures” in this region. As
shown in the generalized columnar section, con-
siderably more than three-fourths of this thickness
is made up of shale and sandstone, and less than
one-fourth of limestone.

The limestones strongly resemble one another
throughout the section and can be differentiated

only by a detailed study of their characteristics.

They usually occur in beds of 1 to 5 feet in thick-
ness, but the largest are 40 or 50 feet thick. Most
of them are fine grained, crystalline, or semicrys-
talline. Those in the upper part of the section
are more crystalline than those in the lower part.

They are best developed in the northern part of the-

quadrangle and they thin or die out toward the
south, as shown in fig. 1. They contain many
cherty segregations in thin layers or nodules of
various sizes and shapes.
greater resistance to erosion the limestones usually
cap the mounds and form the crests of the terraces
and the scarps. Most of the terraces are composed
of a hard limestone underlain and in part overlain
by soft shale.

The shales are in the main thin bedded and vary
in degree of purity, ranging from clay shale to
impure limestone or sandstone. They are usually

far as practicable.

On account of their |

so firm as to require blasting where quarried for
commercial purposes.

The sandstones are fine grained, some of them
slightly micaceous, and occur in beds from 1 to 40
inches thick. :

The coal seams are as a rule associated with the
arenaceous shale or sandstone, and like the latter,
denote littoral conditions when the raw material of
the coal was deposited.

Marine fossils are locally abundant in some of
the limestones, but occur rather sparingly in the
shales and are rare in the sandstones. Here and
there, however, the sandstones afford remains of
plants that grew on the shore along which the
sediments were laid down. The more important
diagnostic and characteristic fossils collected in the
quadrangle are given in the discussion of the sev-
eral formations. ' .

As shown by the drill records and represented
on the columnar section sheet, the portion of the
Pennsylvanian series that underlies the Independ-
ence quadrangle, and extends downward with a
thickness of 770 feet to the Mississippian lime-
stones, is similar in character to that exposed at
the surface. By reason of the northwesterly dip
of the series as a whole, each lower formation out-
crops farther east than the one next above it. The
Boone formation, which lies at the depth of 1560
feet below the surface at Caney in the southwest-
ern part of the quadrangle, forms the surface of
the country at Carthage, Mo., and at Bentonville
and Rogers, Ark., as shown in the Joplin and
Fayetteville folios.

ROCKS EXPOSED AT THE SURFACE.

‘CARBONIFEROUS SYSTEM.

PENNSYLVANIAN SERIES.

The rocks exposed at the surface in the quad-
rangle are here considered in ascending order, from
the oldest to the youngest. Some of the forma-
tions or certain of their members have received
formation names in the Iola quadrangle, to the
northeast,” and these names are here employed so
The general thinning and final
disappearance of the limestone méembers from north-
east to southwest, across the Iola, Fredonia, Parsons,
and Independence quadrangles, are shown in fig. 1.

FREDON!A

INDEPENDENCE PARSONS

F16. 1.—Sketech map of Fredonia, Iola, Independence, and
Parsons quadrangles, showing the distribution of the for-
mations and members and the thinning out of the limestone
toward the southwest.

C, Chanute; cv, Coffeyville; F, Fredonia; |, Iola; (P, Independence; N, Neodesha;
0, Oswego; P, Parsons; W, Walnut; YC, Yates Center.

PARSONS FORMATION.

The Parsons is the lowest formation exposed in
the Independence quadrangle. Counted from the
base upward, it is the third limestone-bearing for-
mation in the Pennsylvanian series. It has a
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thickness of about 80 feet and extends from the
Bandera shale, which appears just southeast of the
quadrangle, upward to the Coffeyville formation.
The Parsons outcrops in a belt about 8 miles in
width, trending northeast and southwest across the
southeast corner of the quadrangle, and extends
laterally from Coffeyville southeastward to Snow
Creek, in Oklahoma. It is exposed in the banks
of the Verdigris and its tributaries and in the sur-
rounding hills.

~ The formation consists of three members, a lower
limestone 15 feet thick, a shale member about 45
feet thick, and an upper limestone about 20 feet
thick. In the shale member are excavated the
brick pits in Coffeyville, on the banks of the Ver-
digris. At this locality the following partial section
is exposed:

Partial section of the Parsons formation exposed in the
Coffeyville brick pits and immediate vicinity.

Feet.
Limestone (Wpper) - - 10
Shale, olive-green______ _____ e 2
Limestone _______ ... 13
Shale, jointed, hard, dark slate-colored, in beds 2
to 8 feet thick, containing some impure nonerys-
talline limestone nodules __.___________________ 15

The lower limestone is exposed at intervals in
the bed of Pumpkin Creek northeast of Coffey-
ville for several miles and in the beds of Snow
Creek and other small creeks tributary to the Ver-
digris in the southeast corner of the quadrangle
and contiguous territory. It consists of two sub-
members with a parting of 2 or 3 feet of dark
slaty shale. The lower submember is the harder
and more crystalline of the two, and is the more
casily identified by reason of the massive and per-
sistent beds of large corals (Chetetes) which it con-
tains in abundance. Good exposures of these corals
occur at the highway crossing of Pumpkin Creek
4 miles east and one-fourth mile north of Coffey-
ville and on the small creek that enters the Verdi-
gris at the State boundary. The upper submember
is compact, bluish gray, and semicrystallineand con-
tains numerous fossiliferous chert nodules, mostly
in a light-colored layer near its top.

The upper limestone member of the Parsons for-
mation is more crystalline and less compactly bed-
ded than the lower limestone. It is pink or reddish,
medium grained, and tough. Its basal portion is
shaly, nodular, and impure; the upper part is
heavy bedded and forms prominent scarps where
incised by streams. It weathers into thin slabs or
small angular and rounded fragments and fur-
nishes a dark soil. It is exposed on several
streams tributary to the Verdigris north of Cof-
feyville, in the banks of the river south and east
of that town, and over a considerable area of coun-
try extending thence southeastward beyond the
quadrangle into Oklahoma. It underlies Coffey-
ville and is the limestone so frequently encountered
there in shallow excavations made for wells, cisterns,
and other domestic purposes.

..’ The middle or shale member of the Parsons
formation is dark slate-colored and usually thin
layered, but at Coffeyville it occurs in beds from 2

to 3 feet thick, containing nodules of impure, non-

crystalline limestone, and is so hard and slaty that
blasting is employed in excavating it for commer-
cial use. Northeast of the Independence quadran.
gle, however, it is generally soft and arenaceous.
Its dark color at Coffeyville seems to be due to iron
carbonate.

In its northeastward extension across the north-
ern part of the Parsons quadrangle the Parsons
formation is composed of a heavy, massive basal
limestone member about 14 feet thick and several
thin limestones separated by thin beds of shale.
It forms a considerable escarpment, extending
from Parsons southeastward to Altamont, and
just north of Parsons the lower member is exten-
sively quarried for building purposes. Farther
north, however, the formation gradually thins to
a total thickness of but 10 or 15 feet and finally
loses its complexity, so that in the Iola quadrangle
it is reduced to a single member and becomes reg-
ular in character.

A list of the more important and characteristic
fossils of the Parsons limestone follows. In con-
nection with this list and others which appear
under their respective formations, notes on the
range and peculiarities of certain forms are quoted
from the report made on the fossils by George H.
Girty, who has collected the most of them and
made the determinations.

2

The easily recognized coral Chewletes milleporaceus is
diagnostic of the lower horizons of the section, occur-
ring at many places in large masses and in great abun-
dance. This is particularly true of the formations lower
than those of the Independence quadrangle section, such
as the Fort Scott and Pawnpee limestones, but the same
form is also abundant in the lower Parsons. Only a
gingle and a doubtful instance of its occurrence at a
higher horizon is furnished. This is in the Piqua
limestone. Chonetes mesolobus, a strongly characterized
species of the genus, and a type which is almost purely
American, ranges no higher than the Parsons.

Lophophyllum profundum. Productus cora.
Chatetes wmilleporaceus. Marginifera wabashensis.
Derbya crassa. Spirifer cameratus.
Meekella striaticostata. Squamularia perplexa.
Chonetes flemingi. Composita subtilita.
Productus punctatus. Hustedia mormoni.
Productus nebraskensis. Trepospira spherulata
Productus semireticulatus.

COFFEYVILLE FORMATION.

The Coffeyville formation, named after the town
which stands upon it near the middle of its outcrop
belt, comprises all of the geologic section between
the top of the Parsons formation, just described,
and the base of the Drum limestone. Its outcrop
belt trends in a northeast-southwest direction and
has a width of about 6 miles. The formation has
a thickness of 250 feet, and comprises five mem-
bers, four of which in the Iola quadrangle, to the
northeast, have received distinet formation names.
These members, named in the order of their posi-
tion in the section, beginning at the top, are the
Cherryvale shale, Dennis limestone, Galesburg
shale, Mound Valley limestone, and Ladore-
Dudley shale.

On the south, where the limestones are absent,
the Coffeyville formation consists of alternating
beds of argillaceous to arenaceous shale and sand-
stone, in many places without distinguishing char-
acteristics between adjacent members; toward the
northeast the Dennis and Mound Valley limestone
lentils are present, representing the thinning or
dying out of these formations to the southwest
from their wide belts in the Jola and Parsons
quadrangles.

Ladore-Dudley shale member.—The Ladore-
Dudley shale extends from the top of the Parsons
formation upward to the Mound Valley limestone
lentil, and has a thickness of about 90 feet. The
term Ladore-Dudley is here used to designate the

beds that are the equivalent of the Ladore shale,

the “Hertha limestone,” and the Dudley shale
southwest of the point where the ‘“Hertha lime-
stone” dies out, in the northern part of the Par-
sons quadrangle, as shown in fig. 1. This member
consists essentially of soft,-compact, argillaceous or
arenaceous, thin-layered brown shale, with a little
interstratified sandstone. ' It presents essentially
the same -lithologic characteristics and maintains
about the same thickness wherever it is exposed.
It is easily eroded so that its upper limit is usually
defined by a scarp capped by the overlying lime-
stone lentil, as on Big Hill Creek. It outcrops in
a belt that has a maximum width of about 6 miles
southeast of Liberty, but narrows to the southwest,
toward Oklahoma. The town of Coffeyville, sit-
uated near the middle of the belt, stands on its
basal layers, and the brick and tile pits a mile
northwest of Coffeyville are excavated in it.
Mound  Valley limestone lentr]l—The Mound
Valley * limestone overlies the Ladore-Dudley
shale member, but is known to be present in
the Independence quadrangle only in the ares
lying northeast of Liberty. Near Big Hill Creek,
to whose valley it is mainly confined, its outerops
form a belt several miles in width. It extends
thence 13 or 14 miles northeastward to the head
of the creek. It dies out about a mile north of
Liberty and also near the eastern edge of Liberty
Township, about a mile west of Potato Creek. It
is from 8 to 15 feet thick, compact or fine grained,
semicrystalline, and fossiliferous, and ranges from
thin bedded to massive. Owing to its hardness
and the softness of the underlying Ladore-Dudley

shale, it is a prominent scarp former, especially

where cut into by streams.

The following is a list of the more important
and characteristic fossils of the Mound Valley
limestone:

Productus cora. Marginifera wabashensis.

Productus semireticulatus. Squamularia perplexa.

Productus nebraskensis. Composita subtilita.

Productus punectatus. Acanthopecten carboniferus.
Productus sp.

Galesburg shale member.—The (alesburg shale
lies between the Mound Valley and Dennis lime-
stone lentils. It has a thickness of about 40 feet
and its maximum width of outcrop belt, west of
Cherryvale, is less than a mile. It consists in the
main of red arenaceous shale, but contains also
some heavy beds of micaceous sandstone and thin
seams of coal. Much of it weathers to a pro-
nounced rusty brown, denoting the presence of
considerable iron. The softer shales occur in the
basal part of the section.

In the south bank of Drum Creek, 1§ miles west
of Cherryvale, its upper part is exposed as follows:

Section of upp?n' part of Galesburg shale on Drum Creek
near Cherryrvale.

. . Ft. in.
Limestone (Dennis).

Shale, altered, earthy, rusty brown at base_... 1
Coal, bituminous, comminuted. ... __________
Shale, dark, earthy, altered, laminated _____.___
Shale, light drab and yellowish brown .________ 1
Sandstone, soft, caleareous . ____________________
Shale, coarse, pale bluish and lead colored - ____ 1
Sandstone, light brown. fine grained - __________
Sandstone, slaty, shelly___________ . ____________
Sandstone .. ____ . ____
Sandstone, thin layered - _______________________ 3
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Near the middle of the north edge of the Parsons
quadrangle, about 4} miles east-northeast of (fales-
burg, on a small creek that drains northeastward
to Neosho River, between the top of the neighbor-
ing ridge and the bed of the creek, the Galesburg
shale exposes the following vertical section:

Section of GQalesburg shale 4% miles east-northeast of
Galesburg.

Limestone (Dennis).

Shale, light yellow, very sandy ... ______________. 283
Sandstone, soft, incoherent_________________________ 2

Shale, light yellow_____.____________________________ 20
Limestone (Mound Valley). :

From this point northeastward the Galesburg
member decreases in thickness and at Porterville,
in the Jola quadrangle, becomes merely a member
of the Bronson limestone.

Dennis limestone lentil.—Next above the Gales-
burg shale member lies the Dennis limestone lentil.
It has a thickness of 10 to 50 feet and a breadth of
outcrop of about 4 miles, extending southeastward
from Drum Creek between Cherryvale and More-
head. It is named from the town of Dennis in the
Parsons quadrangle, which stands upon it. Its
southernmost recognized outerop is on Drum
Creek, at a point about 4 miles north of Liberty
and 5 miles east of Independence. It forms the
stream bed and low bluffs along Drum Creek,
where in its northwesterly dip it disappears beneath
the Cherryvale shale member. It is medium grained,
hard, bluish gray, semicrystalline, fossiliferous, and
usually massive, but becatise of the hardness of the
underlying shale it does not form prominent scarps.
It contains considerable chert and weathers to a
black, fertile soil. Its thickness on Drum Creek
1% miles west of Cherryvale is approximately 10
feet; at Morehead, Galesburg, and the head of Big
Hill Creek 25 feet; and at Shaw 50 feet, showing
a marked increase toward the northeast.

The following is a list. of the more important and |

characteristic fossils from the Dennis limestone:

Productus eora. Dielasmg bovidens.
Productus semireticulatus. Spirifer cameratus.
Productus punctatus. Squamularia perplexa.
Produectus nebraskensis. Spiriferina kentuckyensis.
Marginifera wabashensis. Composita subtilita.

Cherryvale shale member.—The Cherryvale shale,
which is equivalent to the lower part of the Chanute
shale of the Iola quadrangle, has a thickness of
about 100 feet. Areally it extends from Morehead
southwestward along Drum Creek in a compara-
tively narrow belt, which widens toward the east,
however, below the mouth of Cherry Creek. The
town of Cherryvale stands upon the shale and. the
pits of the Cherryvale pressed-brick plant are
excavated in it about a mile south of the town.

It is exposed in the prominent chain of hills
and mounds extending from Morehead to Liberty,
where it is capped by the Drum limestone. Nor-
mally it is light drab in color, but in places it is
red or yellowish. It is very fragile and easily dis-
integrated—a fact which accounts for the steep
slopes of the scarps and mounds contained within
itsarea. In the main it is an excellent brick shale,
but locally it contains a variable amount of fragile
-sandstone and some thin beds of coal.

DRUM LIMESTONE.

The Drum limestone lies next above the Coffey-
ville formation and for the most part caps the
mounds and their associated scarps that extend
from Morehead southwestward into Oklahoma a

few miles southwest of Coffeyville. It is named

from Drum Creek. The maximum breadth of
outcrop of the formation is about 7 miles and is
found east of Independence, whence it narrows
northeastward and southwestward. In the northern
part of its area, from Morehead nearly to Liberty,
the formation consists of a single limestone mem-
ber, which ranges in thickness from 4 to 12 feet
at Cherryvale and Morehead to nearly 100 feet
near Independence, at the mouth of Rock Creek,
where it is manufactured into Portland cement.
The limestone is here strongly marked by cross-
bedding. At the highway bridge crossing the
river just east of Independence a thickness of 40
feet is exposed. It is medium to fine grained,
ranges from dense to semicrystalline, and contains
abundant invertebrate fossils. West of Drum
Creek, on the divide between Cherryvale and
Independence, it occupies extensive areas and is
weathered into large bowlders.

Toward the south the formation loses its simplic-
ity and becomes subdivided so that between Liberty
and the Oklahoma line, on the west side of the
Verdigris, it consists of three or more members..
These are a lower heavy-bedded or massive lime-
stone 12 feet thick, an intervening shale member
10 to 25 feet thick, and an upper thin-bedded
flaggy limestone 2 to 10 feet thick. The upper
limestone is usually hard, blue, and in many places
flinty, and is important economically in being the
source of the excellent flag, curb,-and building
stone supplied from the various quarries in the
region between Coffeyville and Dearing. Three
miles southeast of Liberty, just west of the house
on the Copeland farm, the section exposed is as
follows:

Section of Drum limestone 8 miles southeast of Liberty.

Sandstone (Chanute member of Wilson formation). ,Feet'
Limestone, rough and stony________________________ 5
Limestone, flaggy, in layers 2 to 4 inches thick _._._ 10
Shale containing flaggy limestone toward top..____ 25
Limestone, persistent, heavy bedded or massive,
semicrystalline, and fossiliferous _________________ 12

Débris slope descending 4 feet to edge of the flats.

About 5 miles north-northwest of Coffeyville, in
a ravine cut in the surface of the upland, the for-
mation shows the following beds: ‘

Section of Drum limestone north-northwest of Coffeyville.

»

Feet.
Sandstone (Chanute member of Wilson formation).

Limestone, rougheap ... ________ e e e
Limestone, flaggy, andshale __________________.___ 20
Shale, containing some flaggy limestone _________._ 15.
Limestone, heavy bedded or massive ._____________ 18
Shale, black, slaty, slightly miecaceous ____________ 13
Limestone .. ______ ... 4

Shale (Cherryvale).

On the west side of Verdigris River,,‘5 miles
north-northeast of Independence, the following
section is exposed: '

Section of Drum limestone north-northeast of Independence.

' Feet.
Sandstone, heavy bedded.
Sandy shale. .
Limestone, very compact and erystalline.__________ 6
Shale, sandy, and yellowish elay ____.___ . ____._____ 15°
Limestone, cement type, massive to heavy bedded,
coarse grained, soft, very fossiliferous, with some
fossil forms well preserved, lamellibranchs and
trilobites being present___________________________ 10
Shale, 10} feet, to river level.

In its extension northeastward in the Parsons
quadrangle the Drum consists of a single massive
limestone which becomes very arenaceous and hard.
It thins to 18 inches east of Thayer, near the north-
ern border of that quadrangle, near which point it
dies out in the Chanute shale. .

The following is a list of the more important and
characteristic fossils of the Drum limestone. “The
interesting genus Pseudomonotis, which has some-
times been cited as a peculiarly Permian type, first
appears in this formation and is rather abundant.”

Fenestella sev. sp. Acanthopecten carboni-
Polypora sev. sp. ferus.
Septopora biserialis var. Avieulipecten sculptilis.
nervata. Pseudomonotis hawni -
Stenopora sp. var. equistriata.
Dielasma bovidens. Myalina swallowi.
Spirifer cameratus. Myalina kansasensis.
Squamularia perplexa. Myalina subquadrata.
Spiriferina kentuckyen- Edmondia aspinwallensis.
sis. Cypricardinia carbonaria?
Composita subtilita. Pleurophorus oblongus.
Hustedia mormoni. Pleurophorella? costata. s



WILSON FORMATION.

The Wilson formation, named after Wilson
County, in whose southeast corner the rocks are
extensively exposed, occupies the portion of the
section included between the top of the Drum
limestone and the base of the Buxton formation.
It comprises six members, which, like those of the
Coffeyville, have received formation names in the
Tola quadrangle, to the northeast. These members,
named in ascending order, are the Chanute shale,
Tola limestone, Concreto shale, "Allen limestone,
Vilas shale, and Piqua limestone. They have
been grouped into the Wilson formation on
account of the discontinuity of some of the mem-
bers and the irregularity of others, particularly the
limestones. (See fig. 1.) This characteristic ren-

ders the Wilson, especially toward the south, essen-.

tially a shale and sandstone formation, like the
Coffeyville. The formation contains also local
limestone lentils, which are represented by a sep-
arate symbol on the geologic map.

The formation has a thickness of 280 feet, as
shown in the sections. It outcrops in a belt about
16 miles in width, trending diagonally across the
quadrangle in a northeast-southwest direction, and
extending laterally from the vicinity of Morehead,
Liberty, Dearing, and Coffeyville on the east to
Fredonia and beyond Lafontaine, Elk, Havana,
and Caney on the west. Its occurrence in the
* Caney-Wayside region, however, is principally in
the valleys, the uplands being formed of the over-
lying Buxton formation. Probably its best exposed
section occurs in the southwestern part of Table
Mound. (See fig. 2.) It is as follows:

Partial section of Wiélson formation in T'able Mound.

- Feet.
Limestone, massive, coarse, crystalline, weathering

to rough blocks (Piqua) - __________ 40
Shale, light yellow, argillaceous, water bearing

(Vilas) oo oo eeem 80
Limestone, semicrystalline (Allen) __________________ 3
Blue clay or shale (Conereto) ______ e 42

Chanute shale member.—The Chanute shale
member of the Wilson formation is equivalent
to the upper part of the Chanute shale as mapped
in the Iola quadrangle. It overlies the Drum
limestone and extends upward to the horizon of
the Tola limestone, its thickness being 75 feet. It
occupies a broad belt with an average width of
about 5 miles, extending from the northeast cor-
ner of the quadrangle southwestward into Okla-
homa, but near Independence the belt narrows
greatly and the member thins to about one-half
its normal thickness, the underlying Drum lime-
stone becoming thicker, seemingly at its expense.

Tt consists of shale and sandstone in about equal
amounts, and contains the shale used by the Inde-
pendence cement plant. On the north it forms
the expansive upland that slopes gently westward
from Thayer, in the Parsons quadrangle, to Neo-
desha and Verdigris River, and contains in its
upper part the Chetopa Creek, Thayer, and other
workable coals. Toward the south it contains
much sandstone, which forms, among other areas,
the hilly sandstone country extending from Jef-
ferson and Dearing northeastward to the Verdigris.
This rock is locally used for building purposes in
ihe Jefferson-Dearing and Thayer regions. The
shale also contains limestone lentils, of which those
at the schoolhouse 2 miles north and half a mile
west of Liberty differ from the other limestones
found in the quadrangle, the rock composing
them being profusely and irregularly veined with
calcite. This limestone is dull pinkish gray,
massive, compact, dense to semicrystalline, and
very fossiliferous, and is separated from the Drom
by an interval of 30 to 40 feet of sandstone, upon
which it rests.

1ola limestone member.—From the northeast cor-]

ner of the quadrangle southward to the head of
Rock Creek, southwest of Independence, extends a
series of thin limestone beds and lentils, rarely
exceeding 2 or 3 feet in thickness. The principal
exposures are at Independence and on Choteau
and Chetopa creeks and other small streams trib-
utary to the Verdigris on the east, between Syca-
more and the northern boundary of the quadrangle.
From their lithologic resemblance to the Iola
limestone at various points and their occurrence
at or near its horizon, these limestones are believed
to be the southward extension of the Iola, which
southwest of Chanute and Iarleton occurs only in
disconnected lentils. Hence these beds are mapped

Independence.
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as Tola, and the underlying and overlying shales
are regarded, respectively, as the Chanute (upper
part) and Concreto. The limestone ranges from
crystalline to argillaceous. It is medium grained
and fossiliferous, with crinoids locally plentiful.
The following is a list of the most important and
characteristic fossils of the Iola limestone:

Marginifera wabashensis.
Dielasma bovidens.

Spirifer cameratus.
Squamularia perplexa.
Spiriferina kentuckyensis.
Composita subtilita.
Acanthopecten carboniferus.

Chonetes flemingi.
Meekella striaticostata.
Productus cora.
Productus semireticulatus.
Productus punctatus.
Productus nebraskensis.
Produectus sp.

Concreto  shale member.—The Concreto shale
extends from the horizon of the Iola limestone
upward to the Allen limestone member, with
which its contact is well shown in the scarps west
of Fall and Verdigris rivers, extending southward
to Table Mound, near the center of the quadrangle.
It has a thickness of about 60 feet. Though it is
essentially a clay shale and contains shale of good
quality, particularly in its upper part, in which the
pits of the brick and cement plants at Neodesha,
Sycamore, and Table Mound are excavated, it also
contains much heavy-bedded brown and greenish
sandstone. Useful stone from these bedsis obtained
at various localities, the most extensively operated
quarries being near Independence and Neodesha.

The portion directly underlying the Allen lime-
stone consists of 5 feet of calcareous shale, contain-
ing abundant crinoidal remains, and is definitely
marked off from the underlying shale by an 8- to
10-inch layer of shaly limestone. It is well exposed
in the eastern base of the scarp at the schoolhouse
one-half mile south of the north edge of the quad-
rangle, 51 miles north-northwest of Neodesha; in

-the south base of Little Bear Mound, near Neodesha

and in the north-south road just north of Dun.

Allen lvmestone member.—The Allen limestone
occurs next above the Concreto shale and extends
upward to the Vilas shale. It is exposed in the
middle part of the section which forms the Fall
and Verdigris river bluffs, extending from the
northern border of the quadrangle southward to
Elk River. Its southernmost recognized outcrops
are at Crane and Table Mound, where it dies out
in the shale. It occurs also as a small outlier cap-
ping Buff Mound, 4 miles north of Neodesha. As
a rule only its edges are shown, but on Fall River,
where the northwesterly dip carries it down nearly
to the river flats and the bluffs above it are cut
back, it is exposed in an irregular belt on either
side of the river, in some localities nearly half a
mile in width. It is well shown in the highway
ascending the hill 2 miles west of Verdigris and
half a mile south of the northern border of the
quadrangle. It ranges from 4 to 70 feet or more
in thickness, the average being about 30 feet, and
thins both southward and northward from the
locality of its maximum development. It is about
4 feet thick at Table Mound, and 55 to 70 feet at
Neodesha, where it is used in making Portland
cement. It is massive, semicrystalline, compact to
coarse grained, fossiliferous, and in many places
dark blue in color. Its extreme basal portion con-
taing a persistent calcareous bed in which fossil
sponges are abundant. At Neodesha it is much
broken up, and has no definite bedding or layers,
so that its topography resembles that of shale.

Dr. Girty in his report on the fossils gives the
following notes:

The Allen limestone is generally characterized by the
presence and abundance of fossil sponges belonging to
the genera Mweandrostia, Heterocelia, Celocladia, and
Heliospongia. These have been noted in almost every
collection from the Allen and are known at no other
horizon within the area, save a few occurrences in the
Piqua limestone. The brachiopod IEnteletes, another
striking genus, occurs first in the Allen limestone and
is reasonably abundant at that horizon and in the Piqua
and Oread beds. In the Allen again the Producti, so
characteristic of the other faunas, are very scarce except
for Marginifera wabashensis and Productus symmetricus.

The following are the most important and character-
istic fossils:

Dielasma bovidens.

Spirifer cameratus.
Squamularia perplexa.
Spiriferina kentuckyensis.
Composita subtilita.
Hustedia mormoni.
Acanthopecten carboniferus.
Edmondia aff. nebraskensis.
Platyceras parvum.

Heteroceelia beedei.
M=androstia kansasensis.
Heliospongia ramosa.
Cwmlocladia spinosa.
Lophophyllum westi.
Fistulipora sp.

Derbya bennetti.
Productus symmetricus.
Marginifera wabashensis.
Pugnax osagensis.

Vilas shale member.—The Vilas shale overlies the
Allen limestone and extends upward to the Piqua
limestone. Like the Allen, it is exposed mainly in
the scarps and bluffs occurring west of Fall and
Verdigris rivers. It varies more in thickness than
any other member in the quadrangle. At Table
Mound it is 80 feet thick and at Dun 15 feet, while
2% miles west of Neodesha it is absent, the under-
lying Allen and the overlying Piqua limestones
being in contact. At Little Bear Mound it is 10
feet thick, at the morth edge of the quadrangle
about 20 feet, and in the Fredonia quadrangle, at
Vilas, the type locality, west of Chanute, 75 feet.
Its average thickness in the Independence quad-
rangle is estimated at about 70 feet.

The Vilas member is a clay shale, drab in the
northern part of the quadrangle and light drab
to pale yellowish at Table Mound and farther
south.

Liqua limestone member.—The Piqua limestone,
the top member of the Wilson formation, is one of
the most important and prominent limestones of
the quadrangle. It outcrops in a belt 1 to 8 miles
wide, extending from north to south through the
quadrangle somewhat west of its median line. It
ranges in thickness from 50 feet at the north to
only a few feet at the south, where it extends into
Oklahoma, its occurrence here being in the form
of lentils. Its average thickness is about 40 feet.
It caps the scarps and mounds along the west side
of Fall and Verdigris rivers from Table Mound to
the northern border of the quadrangle. Its eroded
dip plain having a width of 9 miles, slopes gently
westward from the scarp at Neodesha, Sycamore,
and Table Mound to the foot of the scarp formed
by the overlying Buxton formation beyond Lafon-
taine and Elk. This dip plain is well shown along
Elk River, where it contrasts strongly with the
nearly level flood plain. In this plain the Pigua
consists essentially of a massive bed 45 to 50 feet
thick, and is whitish or light gray in color, medium
to coarse grained, relatively pure, and the most
completely crystalline of all the limestones encoun-
tered in the quadrangle, probably more than half
of its mass consisting of crystalline calcite. It
weathers to coarse, rough blocks. Farther south
it loses its purity, becoming locally shaly, arena-
ceous, or conglomeratic, with pebbles of limestone
and sandstone, and splits up into two or more thin
limestones with intercalated shale or sandstone.
The conglomeratic and arenaceous character marks
the upper of two such separated limestones 6 miles

" west of Independence and 3 miles west of Walker

Mound, while the fact that the lower remains rela-
tively pure suggests that the upper bed probably
represents an erosional unconformity.

A mile and a half northeast of Wayside, just
northwest of the Atchison, Topeka and Santa
Fe Railway, the Piqua presents the following
section:

Section of Pique limestone 11 miles northeast of Wayside.

Feet.
Limestone, impure______ __._________________________ 7
Sandstone ____ ... 10
Limestone ... .. 10
Shale 8
Limestone, impure . _____________________________ 12

Shale.

At Tyro, however, as shown in the scarp 1 to 2
miles northeast of the village, it consists of a single
limestone member 9 feet in thickness and is over-
lain and underlain by sandstone. .

Outside of the quadrangle its dip plain extend
northward and continues well developed beyond
Fredonia, which is situated at the western edge of
the outcrop belt, at the foot of the dip slope.

The following is a list of the more important and
characteristic of the fossils of the Piqua limestone.
According to Dr. Girty, Enteletes, a striking genus
of the Brachiopoda, is reasonably abundant in this
formation.

Marginifera wabashensis.
Spirifer cameratus.
Squamularia perplexa.
Composita subtilita.
Hustedia mormoni.
Myalina subguadrata.

Enteletes hemiplicatus.
Productus cora.
Productus semireticulatus.
Productus punctatus.
Productus nebraskensis.
Productus sp.

BUXTON FORMATION.

The Buxton formation overlies the Wilson for-
mation and extends upward to the Oread limestone,
its thickness being 320 feet. It is believed to be
the equivalent of the formations named Lawrence
shale and Leroy shale by the University Geological

Survey of Kansas?® and described as extending
across the State from Leavenworth to Sedan, in a
broad belt in which the valleys of Kansas and
Wakarusa rivers are excavated.

The formation occupies the western part of the
quadrangle, within whose limits its breadth of out-
crop narrows from 8 miles at the north to about 2
miles at the south. In the northern part, except
for a few small outliers occurring near the upper
edge of the Piqua dip plain, it is limited on the
east by a well-defined eastward-facing scarp about
100 feet in height, whose base the Roper and Peru
branch of the Missouri Pacific Railway roughly
follows from Fredonia southwestward to Elk.

The Buxton formation consists essentially of
shale and shaly sandstone in about equal amounts,
and contains some seams of coal and thin beds or
lentils of limestone. It is notable for the commer-
cial coal it contains farther northeast in Franklin,
Douglas, and Atchison counties. It is the heaviest
shale-bearing formation, except the Cherokee, in the
Kangas “Coal Measures.” Some of its shales are
hard and perfectly laminated. The sandstone is
usually soft and friable and contains considerable
iron. The proportion of sandstone increases mate-
rially toward the south to the State boundary.
To the sandstone beds of this formation is due the
rugged hilly upland in the western part of the
quadrangle. The southeastward extension of this
upland forms the Chautauqua Hills, a feature in
the topography of southeastern Kansas almost as
prominent as the Flint Hills.

The valleys of the Buxton upland in this quad-
rangle are deep and bordered by many high, sand-
stone-capped bluffs. Four miles northwest of Elk
the bluff on the south side of Elk River is about
200 feet high and exposes 180 feet, principally of
shale, capped by 10 to 20 feet of massive sand-
stone. A similar section at Twin Mounds, near
Fredonia, 2 miles north of the quadrangle, consists
of 135 feet of shale, covered by a cap of heavy-
bedded sandstone 15 feet thick.

The most important of the thin limestones are
those outcropping on Duck Creek and near Elk.
They are exposed in the Elk River bluff about 5
miles northwest of Elk, the upper bed at the eleva-
tion of 915 feet, near the top of the bluff, and the
lower at 880 feet. The lower limestone has a thick-
ness of 3 feet, is impure, soft, and fissile, and seems
to represent the limestone which occurs in the river
bed at Oak Valley, just west of the quadrangle.
The upper limestone is 2 feet thick, bluish, hard,
and crystalline, contains abundant fossils, and is
believed to represent the limestone lentils occurring
on Willow Creek and about Buxton. A limestone
in the northwest corner of the quadrangle occurring
at a higher horizon in the Buxton than those just
described has been mapped as lentils, inasmuch as
its connection has not been traced to localities
where its relations are known. It is exposed near
the divide between the head of Rainbow Creek and
the east fork of Painterhood Creek, at about 50 feet
below the top of the Buxton formation, the interval
being occupied by a drab to olive-colored argilla-
ceous to arenaceous shale. It is about 2.feet thick,
light leaden gray in color, semicrystalline, medium
grained, and fossiliferous. - :

s

OREAD LIMESTONE.

The Oread limestone occurs only in the north-
west corner of the quadrangle, at the head of the
east fork of Painterhood Creek, where it overlies
the Buxton formation just described and occupies
an area of less than a square mile. Stratigraph-
ically it is one of the well-marked formations of
the Kansas “Coal Measures” and gives rise to a
scarp of considerable prominence along its line of
outcrop, which is persistent across the State. It
has a thickness of 12 feet, is reddish gray, thinly
flagey, semicrystalline, fine grained, and very fossil-
iferous, small brachiopods and various other forms
being plentifully present. It weathers to a light
chocolate-brown. This occurrence probably repre-
sents only the upper part of the formation as shown
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